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Outline 
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Motivation:Rapid DNA sequencing 

The blockade current signature must be interpreted 
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strong coulombic and VanDer Waals 
interactions with the DNA 
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Polymer-pore Interaction 



tion Potential as a function of polymer position 



• The maximum of each curve represents the peak repulsion between 
the negatively charged polymer and pore. 

• This energy barrier at the pore-stem entrance motivates the need for 
a voltage-driven translocation analysis. 


Plot of peak repulsion as a function of polymer length 



nucleotides. The insert shows how the average charge per nucleotide 
(N-l)/N has a similar roll-off for short polymers (N<10) as a result 
of the hydrogen terminations. 




Polymer Translocation Simulation 
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polymer-pore interaction force 
U’(z) 



F re e spa c e d rift v elocity 
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Translocation velocity as a function of polymer length 



different driving forces F. 

• D 0 is the bare diffusion coefficient for the polymer in water. 

• For polymer lengths N>20 the translocation velocity approaches 
saturation value v f 



Polymer Translocation time 




(oasri) 



Polymer velocity as a function of pore radius 



constraints as biological pores. We investigate the effect of 
uniformly expanding the pore in the (x,y) plane. 

• For R/R 0 >4 the polymer velocity approaches the free space value 
v ^ v n = D„F/k D T 



Conclusions 
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where R> R 



